Inhibition of proliferation and survival of melanoma cells by adenoviral-mediated expression of dominant negative fibroblast growth factor receptor.
Melanoma is the most deadly cutaneous malignancy; its incidence has risen significantly over the last 30 years and there is no effective treatment for advanced melanoma. Autocrine expression of fibroblast growth factors (FGFs) is a common event in malignant melanoma. We therefore sought to inhibit the proliferation and survival of melanoma cells as an approach to melanoma therapy by disrupting FGF signalling via adenoviral-mediated expression of a dominant negative FGF receptor. We tested three melanoma cell lines (A375, IIB and UCD) that express FGF2 and respond to exogenous FGF2 with increased proliferation. In all three cell lines, there was a significant decrease in net proliferation, and in two (A375 and UCD) an increase in cell death, associated with expression of the dominant negative FGF receptor. In these two cell lines, expression of the dominant negative FGF receptor resulted in the accumulation of p21 (WAF1/cip1), decreased cell division cycle-2 (cdc2) kinase activity, an increase in the percentage of cells in the G2 phase of the cell cycle, and inhibition of cytokinesis, with accumulation of binucleated cells. These studies reveal that inhibition of FGF signalling can markedly decrease the net proliferation of melanoma cells by a novel mechanism involving a decrease in cdc2 kinase activity, an increase in p21 expression, inhibition of G2 progression, inhibition of cytokinesis and increased cell death. In contrast, disruption of FGF signalling had only slight effects on normal melanocytes. Disruption of FGF signalling via the expression of the dominant negative FGF receptor is, therefore, a potential therapeutic approach in human melanoma.